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Abstract 
Background:  Prolonged mechanical ventilation for acute medical conditions increases the risk of chronic critical ill‑
ness (CCI). Close family members are confronted with the life‑threatening condition of the CCI patients and are prone 
to develop posttraumatic stress disorder affecting their health‑related quality of life (HRQL). Main aim of the present 
study was to investigate patient‑ and family‑related risk factors for posttraumatic stress and decreased HRQL in family 
members of CCI patients.
Methods: In a cross‑sectional design nested within a prospective longitudinal cohort study, posttraumatic stress 
symptoms and quality of life were assessed in family members of CCI patients (n = 83, aged between 18 and 72 years) 
up to 6 months after transfer from ICU at acute care hospital to post‑acute rehabilitation. Patients admitted a large 
rehabilitation hospital for ventilator weaning. The Posttraumatic Stress Scale‑10 and the Euro‑Quality of life‑5D‑3L 
were applied in both patients and their family members via telephone interview.
Results: A significant proportion of CCI patients and their family members (14.5 and 15.7 %, respectively) showed 
clinically relevant scores of posttraumatic stress. Both CCI patients and family members reported poorer HRQL than 
a normative sample. Factors independently associated with posttraumatic stress in family members were the time 
following ICU discharge (β = .256, 95 % confidence interval .053–.470) and the patients’ diagnosis of PTSD (β = .264, 
95 % confidence interval .045–.453). Perceived satisfaction with the relationship turned out to be a protective fac‑
tor for posttraumatic stress in family members of CCI patients (β = −.231, 95 % confidence interval −.423 to −.015). 
Regarding HRQL in family members, patients’ acute posttraumatic stress at ICU (β = −.290, 95 % confidence interval 
−.360 to −.088) and their own posttraumatic stress 3 to 6 months post‑transfer (β = −.622, 95 % confidence interval 
−.640 to −.358) turned out to be significant predictors.
Conclusions: Posttraumatic stress and HRQL should be routinely assessed in family members of CCI patients at regu‑
lar intervals starting early at ICU. Preventive family‑centered interventions are needed to improve posttraumatic stress 
and HRQL in both patients and their family members.
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Background
Treatment on intensive care unit (ICU) for acute medi-
cal, surgical, neurologic or cardiac critical illness can 
go along with secondary medical complications such 
as severe sepsis with multiorgan failure. Elective place-
ment of tracheotomy and prolonged mechanical ventila-
tion for at least 21 consecutive days put these patients at 
risk for the development of chronic critical illness (CCI). 
About 5–10  % of patients requiring prolonged ventila-
tor weaning show an unspecific clinical syndrome of 
additional key characteristics, e.g., neuromuscular weak-
ness, myopathy, neuropathy, protracted coma, delirium, 
malnutrition, anasarca, endocrinopathy, inflammatory 
impairment and intense psychophysiological distress 
[1, 2]. After discharge from ICU or specialized weaning 
units, patients still show functional impairments or even 
ongoing need for ventilator support with an increased 
risk of death.
The traumatic event of acute critical illness lead-
ing to ICU treatment, the heightened 1-year mortal-
ity and associated severe physical complications lead to 
increased caregiving demands and psychological stress 
in the whole family system of CCI patients [2]. Family 
members of CCI patients experience a cluster of mental 
complications [e.g., major depression, complicated grief, 
acute and posttraumatic stress disorder (ASD/PTSD)] 
which have been referred to as post-intensive care syn-
drome family (PICS-F) [3]. Prevalence estimates for clini-
cally relevant posttraumatic stress symptoms in family 
members of the general ICU population widely range 
(13–57 %) with a median point prevalence of 21 % [4–7, 
see systematic reviews: 3, 8, 9]. Highest prevalence rates 
for posttraumatic stress symptoms in family members of 
adult general ICU patients have been shown 3 (56 %) [10] 
and 6 (49  %) [6] months following ICU stay. However, 
few studies exist assessing the occurrence and severity of 
posttraumatic stress in family members of CCI patients.
A recent study has shown clinically relevant symp-
toms of posttraumatic stress in two-third of spouses of 
CCI patients even an average of 55  months after ICU 
discharge. Above, higher own or patients’ posttraumatic 
stress was associated with lower mental and general 
health-related quality of life (HRQL) in both spouses of 
CCI patients [11] and in family members of general ICU 
patients [5]. Furthermore, spouses reported a signifi-
cantly worse mental HRQL than German normative sam-
ples [11].
There is large evidence regarding predictors of post-
traumatic stress and impaired HRQL in family members 
of ICU patients. Characteristics increasing the risk of 
clinically relevant posttraumatic stress in family members 
of critically ill patients include female gender, younger 
age, lower educational level, being an adult child, lifetime 
mental disorder, higher state or trait anxiety, involve-
ment in decision-making process, bereavement, severity 
of acute illness and dissatisfaction with information [for 
an overview see 12]. Family members of younger-aged or 
critically ill patients were at increased risk of PTSD [13, 
14]. Furthermore, the patients’ and their family members’ 
psychological distress was positively associated up to 
6  months following the ICU discharge [e.g., 6]. Regard-
ing the impact of time following ICU discharge on post-
traumatic stress in family members, some studies show 
a decrease in posttraumatic stress, no impact or even an 
increase with time following ICU discharge [4–6, 11].
Taken together, studies concerning the occurrence 
of posttraumatic stress in close family members of CCI 
patients are rare, show heterogeneous results [12], apply 
various symptom cutoff scores, use either heterogeneous 
or selective samples of only spouses [11] and consider fol-
low-up periods that are rather short [e.g., 5, 7: 3 months] 
or quite long [e.g., 11: 55  months]. However, whether 
results can be replicated in a large, homogeneous and 
representative sample of both spousal and nonspousal 
dyads consisting of the CCI patient and their close family 
members remains to be further elucidated.
Hence, the aims of the present prospective, longitudi-
nal cohort study were the following: first, to investigate 
whether there were differences in the level of posttrau-
matic stress and HRQL between CCI patients and their 
close (spousal or nonspousal) family members. Second 
aim was to clarify the impact of distinct patient and fami-
lymember characteristics as risk factors for the predic-
tion of posttraumatic stress and HRQL in spousal and 
nonspousal family members of CCI patients following up 
to 6 months after transfer from ICU at acute care hospi-
tal to post-acute rehabilitation.
Methods
Setting and procedure
The study was registered at the German Clinical Tri-
als Register (No. DRKS00003386) and approved by the 
Local Ethics Committee of the Friedrich-Schiller Univer-
sity, Jena, Germany (No 3278-10/11). All patients have 
signed written informed consent. Family members gave 
informed consent orally on the telephone.
Participants and sample size
Criteria for inclusion were a principal diagnosis of criti-
cal illness polyneuropathy (CIP; ICD: G62.80) or critical 
illness myopathy (CIM; ICD: G72.80) with or without 
sepsis, age between 18 and 72 years, a minimum length 
of ICU stay of 6 days, sufficient German language skills, 
informed consent, a negative evaluation of the cogni-
tive test Confusion Assessment Method for the Inten-
sive Care Unit (CAM-ICU) [15, 16] and the presence of 
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a close family member willing to participate in the pre-
sent study. Patients were excluded from the present study 
if they were not alert, they were cognitively impaired or 
they had sensory deficits limiting their ability to com-
municate. Family members were included if they were at 
least 18 years of age, gave oral informed consent, showed 
sufficient German language skills and could be regarded 
as being closely interrelated with the CCI patient. A close 
family member was defined as a person most involved 
in the CCI patient’s treatment and care decisions [7]. 
Participants were consecutively enrolled. The study was 
observational with longitudinal and cross-sectional data 
assessment. Further details describing the study design 
are reported in [17].
CCI patients were interviewed orally and vis à vis 
within 4 weeks after transfer from intensive care at acute 
care hospitals to the ICU in post-acute rehabilitation (t1). 
Patients were again interviewed via telephone contact 3 
(t2) or 6  months (t3) post-transfer. In the following, we 
refer to the follow-up of t2/t3 as up to 6  months. At t2 
or t3, patients were asked whether they had a close fam-
ily member who would agree to be interviewed. Patients 
and the patients’ family members were enrolled and 
interviewed (up to 6  months following transfer to post-
acute rehabilitation) if both gave oral informed consent 
on the telephone. For the present study, a subsample of 
the already published sample of chronically critically ill 
patients with data available of their close family members 
was used [17].
Measures
Posttraumatic stress was assessed with the German ver-
sion of the Posttraumatic Symptom Scale (PTSS-10) 
[18, 19]. The PTSS-10 was applied within a time frame 
of up to 6  months after transfer from acute care hospi-
tal to post-acute rehabilitation in both CCI patients and 
their close family members. The questionnaire consists 
of ten items assessing the symptom categories increased 
arousal, re-experiencing and avoidance according to 
DSM-III-R criteria [20]. Items are rated on a seven-point 
Likert scale (1  =  never, 7  =  always). The total score is 
received by summing up the scores of all items (range 
10–70). A score of more than 35 points is considered as 
adequate cutoff for clinically relevant PTSD symptoma-
tology [19]. The internal consistency of the PTSS-10 can 
be regarded as high in the present study (Cronbach’s α .87 
for patients and .82 for family members). Additionally, 
the diagnosis of PTSD was ascertained with the Struc-
tured Clinical Interview for DSM-IV (SCID) [21] in CCI 
patients.
Quality of life was assessed with the questionnaire 
Euro-Quality of Life (EQ-5D-3L) [22] up to 6  months 
after transfer from acute care hospital to post-acute 
rehabilitation in CCI patients and their close family 
members. The EQ-5D-3L measures the HRQL on five 
dimensions (mobility, self-care, usual activities, pain/
discomfort and anxiety/depression) which are evalu-
ated within three severity levels (no problems, some or 
moderate problems, and extreme problems or unable). 
Additional, the EQ-5D-3L assesses the current subjec-
tive health state via a visual analog scale ranging from 0 
(worst health state) to 100 (best health state). A single 
one-dimensional index value is generated based on a sim-
ple sum score according to Hinz et al. [23]. In the present 
study, Cronbach’s α for EQ-5D-3L was .74 for patients 
and .70 for their family members.
Medical history of the patients was assessed via patient 
records. Furthermore, the Barthel index was judged by 
an independent evaluator. Performance in 11 domains 
comprising activities of daily living (e.g., fecal inconti-
nence, urinary incontinence, help with grooming/toilet 
use/feeding) is evaluated. Values of Barthel index range 
between 0 and 100. A higher value is associated with a 
better mobility and degree of independence from caregiv-
ers. Additionally, the early rehabilitation Barthel index 
was assessed with the seven domains including inten-
sive care supervision, tracheostomy tube management 
and supervision, intermittent or continuous mechanical 
ventilation, confusion, behavioral disturbances, severe 
impairment of communication, and dysphagia, with a 
minimum value of −325 and a maximum value of 0 [24]. 
Both Barthel scales were summed up, yielding scores 
between −325 and 100. Inter-rater reliability is very high 
(r =  .95). Test–retest reliability is good as well (r =  .89) 
[25].
Acute posttraumatic stress in patients with CCI was 
measured with the German version of the Acute Stress 
Disorder Scale (ASDS) [26] within 4 weeks after transfer 
to post-acute rehabilitation. It consists of 19 items repre-
senting symptoms of re-experiencing, avoidance, arousal 
and dissociation. Patients rated the extent of symptoms 
on a five-point Likert scale (1  =  not at all, 5  =  very 
much). The items are summed up to a total score (range 
19–95). In the present study, Cronbach’s α was .96. Addi-
tionally, the diagnosis of ASD was ascertained with the 
SCID [21].
Statistical methods
Normal distribution was tested using the Kolmogo-
rov–Smirnov test. In case of nonnormal distribution, 
data medians and interquartile ranges are reported. For 
continuous and normally distributed data, the means 
and standard deviations were calculated. Categorical 
variables are reported as absolute and relative frequen-
cies. Bivariate correlational analyses were calculated 
using point-biserial correlation for a dichotomous and 
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a continuous variable. Wilcoxon’s signed-rank test was 
used to compare means of outcome variables (HRQL/
posttraumatic stress) between patients and family mem-
bers. McNemar test was conducted in case of dyadic 
nominal outcome data.
We compared EQ-5D-3L scores of age- and gender-
stratified subgroups of our sample with the respective 
subgroups of a normative German sample [23]. Standard-
ized mean differences (Cohen’s d) with 95 % confidence 
interval (CI) were calculated for these comparisons. Like-
wise, the patients’ and family members’ PTSS scores were 
compared to a healthy control group as published by 
Schüffel et al. [27].
In order to identify risk factors associated with post-
traumatic stress (PTSS-10 score) and HRQL (EQ-5D-3L 
score) in close family members of CCI patients, we first 
evaluated bivariate correlations (Kendall’s tau, point-
biserial correlation). We considered patient-related risk 
factors (patients’ clinical, acute/chronic psychological 
and socioeconomic characteristics), family-related risk 
factors (family members’ socioeconomic, chronic psy-
chological characteristics) and partnership-related risk 
factors (perceived satisfaction/closeness) (see Additional 
file 1: Table S1, Additional file 2: Table S2, for a descrip-
tion of univariate correlations see Additional file 3). Sec-
ond, variables that were correlated (p values <.2) with the 
dependent factor (ASD/PTSD symptomatology) were 
included in multivariable stepwise regression analy-
ses. PTSS-10 and EQ-5D-3L up to 6  months following 
transfer to post-acute rehabilitation were considered as 
outcome variables. Standardized regression coefficients 
with 95 % CIs were used to quantify the strength of the 
association.
In the present study, normal distribution of outcome 
data could not be approved. Analyses were realized 
using original data. Since multivariate regression analy-
sis is regarded as robust against violations against nor-
mal distribution, it was performed nevertheless [28]. 
Transformation of raw values (empirical T values, normal 
rank-transformed values) only partially revealed nor-
mal distribution. A sensitivity analysis without outliers 
(data>/<2 SD of mean) did not change the main results of 
our regression model.
We applied a significance level α = .05 (two sided). All 
analyses were performed using SPSS 23 (SPSS Inc., Chi-
cago, IL, USA).
Results
Of the N = 352 potential chronically critically ill patients, 
n = 195 could be successfully enrolled. Of these, n = 60 
dyadic interviews could be conducted at follow-up about 
3  months and further n  =  23 dyadic interviews about 
6 months after transfer from ICU at acute care hospital to 
post-acute rehabilitation hospital. Finally, data of n = 83 
patient–family member dyads could be successfully 
gained up to 6  months following transfer to post-acute 
rehabilitation hospital (see Fig.  1). In the present study, 
patients who dropped out of the study revealed signifi-
cantly more often the respiratory system as site of infec-
tion (59.8  %) than patients being followed up (44.6  %). 
Dropped-out patients showed a significantly lower Bar-
thel index both at discharge from post-acute rehabilita-
tion and at discharge from rehab hospital than patients 
being followed up (see Additional file 4: Table S3).
Most of the family members were partners (n  =  59, 
71.1 %) comprising husband/wives (n = 54, 65.1 %) and 
cohabitation (n = 5, 6.0 %). Other kinds of family mem-
bers were mother (n =  5, 6.0  %), son (n =  10, 12.0  %), 
daughter (n = 5, 6.0 %) and sister (n = 4, 4.8 %). Family 
members were significantly younger (median age 59.9) 
than patients (median age 61.7). Significantly less fam-
ily members (27.7  %) than patients (73.5  %) were male. 
Posttraumatic stress was assessed at a median time of 
4.8  months following ICU discharge. Patients with CCI 
stayed at ICU a median time of 66.0 days. Median dura-
tion of mechanical ventilation was 50.0  days. An over-
view of the descriptive characteristics is given in Table 1.
Posttraumatic stress and impaired HRQL in patients 
and their close family members
Patients and their family members did not significantly 
differ with respect to median posttraumatic stress score 
as assessed with the PTSS-10 (median, patients: 20.0, 
family members: 18.0). 14.5 % of patients and 15.7 % of 
family members showed clinically significant posttrau-
matic stress symptoms without significant difference 
between both groups. CCI patients significantly differed 
regarding PTSS-10 score compared with a healthy con-
trol group (d = .359, 95 % CI .067–.65). Family members 
did not significantly differ with respect to posttraumatic 
stress symptoms compared with a healthy control group 
(d  =  .245, 95  % CI −.045 to .535). Patients with CCI 
showed a significantly lower HRQL than their family 
members. Compared with a healthy German normative 
sample, HRQL was significantly lower in patients with 
CCI (d = −2.063, 95 % CI −2.291 to −1.834) as well as in 
their close family members (d = −.394, 95 % CI −.614 to 
−.174) (see Table 2).
There was a significant association between patients’ 
and family members’ posttraumatic stress (PTSS-10, 
τ =  .167, p =  .030). Concerning HRQL, no dyadic asso-
ciation could be found (EQ-5D-3L, τ =  .108, p =  .216). 
Both groups, family members and CCI patients, showed 
a significant negative association between their PTSS-10 
scores and their EQ-5D-3L scores (actor effect) (PTSS-
10 ×  EQ-5D-3L, family members: τ = −.367, p  <  .001; 
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Fig. 1 Study flow diagram. N = 83 dyads comprising a CCI patients and their close family member were finally analyzed. 1Other: no communication 
possible because deaf‑mute (n = 1)/permanent invasive ventilation (n = 9). 2Other: interruption of interview because of weakness (n = 1). 3T2: uncle 
n = 1, nephew n = 1, cousin n = 1, step daughter n = 1, brother in law n = 1; T3: aunt n = 1. 4Other: interview not possible because patient was deaf‑
mute (n = 1). CAM Confusion Assessment Method for the Intensive Care Unit [15, 16]. CIP/CIM critical illness polyneuropathy/critical illness myopathy
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Table 1 Descriptive characteristics of the dyads of patients with chronic critical illness and their family members (n = 83)
*p ≤ .05
***p ≤ .001
a  Z value and p value from Wilcoxon’s signed-rank test
b  χ2 (chi-square) value and p value from McNemar test
c  n = 25 missing values
d  n = 3 missing values
e  n = 1 brain, n = 3 central venous catheter
Characteristic Patients Family members χ2/Z p
Age [years median (IQR)] 61.7 (56.0 to 65.7) 59.9 (48.6 to 64.4) −2.853 .004*** (Z)a
Gender [n (%)]
 Male 61 (73.5) 23 (27.7)
 Female 22 (26.5) 60 (72.3) 19.014 <.001*** (χ2)b
Family status [n (%)]
 Single 6 (7.2)
 Married/cohabited 63 (75.9)
 Divorced/living apart 8 (9.6)
 Widowed 6 (7.2)
Characteristics of relationship [median (IQR)]
 Length of partnershipc 37.0 (25.8 to 43.0)
 Satisfaction with relationship 10.0 (8.0 to 10.0)
 Closeness of relationship 10.0 (9.0 to 10.0)
Living together in mutual household, yes/no [n (%)] 62 (74.7)/21 (25.3)
Caring for ill patient at the moment, yes/no [n (%)] 45 (54.2)/38 (45.8)
Education [n (%)]d
 <10 years 26 (31.3)
 ≥10 years 54 (65.1)
ICU stay [days median (IQR)] 66.0 (49.0 to 97.0)
Mechanical ventilation [days median (IQR)] 50.0 (33.0 to 76.0)
Sepsis [n (%)]
 No sepsis 29 (34.9)
 Sepsis 28 (33.7)
 Severe sepsis or septic shock 26 (31.3)
Site of infection [n (%)]
 Respiratory 37 (44.6)
 Urinary/genitals 8 (9.6)
 Abdominal 8 (9.6)
 Bones/soft tissue 5 (6.0)
 Wound infection 2 (2.4)
 Heart 1 (1.2)
 Multiple 9 (10.8)
 Otherse 4 (4.8)
 Unknown 4 (4.8)
Barthel index, median (IQR)
 At admission at post‑acute ICU −200.0 (−225.0 to 140.0)
 At discharge from post‑acute rehabilitation −25.0 (−80.0 to 10.0)
 At discharge from rehab hospital 70.0 (45.0 to 85.0)
Time following ICU discharge [months median (IQR)] 4.7 (3.8 to 6.4)
Min 3.1, Max 9.2
4.8 (3.9–6.5)
Min 3.1, Max 9.2
−4.096 <.001*** (Z)a
Time following mechanical ventilation [months median (IQR)] 3.9 (3.2 to 5.9)
Min 1.3, Max 8.5
4.2 (3.3–6.1)
Min 1.3, Max 9.4
−4.089 <.001*** (Z)a
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patients: τ = −.384, p < .001). Patients and family mem-
bers with higher posttraumatic stress reported lower 
HRQL. Regarding the effect of posttraumatic stress 
on their respective partners’ HRQL (partner effect), 
there was no significant impact in neither of the two 
groups (PTSS-10 × EQ-5L, family members: τ = −.135, 
p = .095; patients: τ = −.068, p = .413).
Predictors of posttraumatic stress in family members of CCI 
patients
Up to 6  months following discharge from ICU of CCI 
patients, the time following ICU discharge (β = .262, 95 % 
CI .061–.476) and a diagnosis of PTSD up to 6  months 
following ICU discharge in CCI patients (β = .254, 95 % 
CI .089–1.102) could be identified as significant patient-
related characteristics predictive of posttraumatic stress 
in family members. With respect to family-related char-
acteristics, the perceived satisfaction with the relation-
ship could be identified (β  =  −.229, 95  % CI −.425 to 
−.013). The model explained an adjusted total variance of 
17.9 % [R2 = .18, F(3, 77) = 6.828, p < .001] (Table 3). 
Predictors of HRQL in family members of CCI patients
Within 3 to 6  months following discharge from ICU of 
the CCI patient, their own PTSS-10 score (β  =  −.622, 
95  % CI −.640 to −.358) and the acute posttraumatic 
stress at ICU as assessed with the ASDS in CCI patients 
(β = −.290, 95 % CI −.360 to −.088) could be identified 
as significant predictors of HRQL in close family mem-
bers. The model explained an adjusted total variance of 
47.4 % [R2 =  .47, F(2, 66) = 31.583, p < .001] (see Addi-
tional file 5: Table S4).
Discussion
The primary aim of the present study was the investiga-
tion of the level of posttraumatic stress and HRQL in 
close family members of CCI patients with or without 
sepsis following 3 to 6 months after ICU discharge. The 
secondary aim was on the examination of dyadic associa-
tions between posttraumatic stress and HRQL between 
patients and their family members. Third, we intended 
to specify patient- and family-related predictors of post-
traumatic stress and HRQL in close family members of 
CCI patients.
Clinically relevant symptomatology of PTSD was a 
problem for both patients and their close family mem-
bers. Nearly every sixth close family member and every 
seventh patient surviving CCI displays symptoms of clin-
ically significant posttraumatic stress up to 6 months fol-
lowing ICU. Both groups showed a significantly reduced 
HRQL compared with a German normative sample [23]. 
CCI patients displayed an EQ-5D-3L score approximately 
Table 2 Psychological characteristics of the dyads of patients with CCI and their close family member (n = 83)
*p ≤ .05
***p ≤ .001
a PTSS-10 [19]; b Z value and p value from Wilcoxon’s signed-rank test; c χ2 (chi-square) value and p value from McNemar test; d EQ-5D-3L formula according to Hinz 
et al. [23]; e n = 14 (16.9 %) missing values
Characteristic Patients Family members Z/χ2 p
Posttraumatic Stress Scale
 Median (IQR)a 20.0 (14.0–29.0) 18.0 (14.0–28.0) −1.029 .303 (Z)b
Posttraumatic Stress Scalea ≥ 35 (%) 12 (14.5) 13 (15.7) .000 1.000 (χ2)c
Quality of lifed
 Median (IQR) 70.0 (50.0–80.0) 90.0 (80.0–100.0) −6.529 <.001*** (Z)b
History of traumatic life experiences
 Yes [n (%)]e 24 (28.9)e 46 (55.4) 5.281 .022* (χ2)c
Table 3 Multiple stepwise regression analysis with  patient and  family member characteristics as  regressors and  post-
traumatic stress in family member of CCI patients as dependent variable N = (83)
*p ≤ .05
Predictors of posttraumatic stress in family members of CCI patients β 95 % CI T p
Characteristics of patients with CCI
 Diagnosis of PTSD, 3–6 months following ICU .254 .089 to 1.102 2.342 .022*
 Time following ICU .262 .061 to .476 2.571 .012*
Characteristics of close family members
 Satisfaction with relationship −.229 −.425 to −.013 −2.122 .037*
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two standard deviations below the mean of a representa-
tive healthy German sample. Regarding the effect of post-
traumatic stress on HRQL, actor effects but no partner 
effects could be elucidated. Significant patient-related 
predictors for posttraumatic stress in family members 
of CCI patients 3 to 6  months following ICU discharge 
were the time following ICU and a diagnosis of post-ICU 
PTSD. The perceived satisfaction with the relationship 
was associated with a decreased PTSS-10 score. Regard-
ing HRQL in close family members of patients with 
CCI, a higher posttraumatic stress at post-rehab ICU in 
patients and their own posttraumatic stress were signifi-
cant predictors.
Clinically significant posttraumatic stress symptoms 
are among the most common psychological long-term 
sequelae in intensive care unit survivors with a median 
point prevalence of 19 % [e.g., 29, 30]. Also family mem-
bers of critically ill patients are at risk of posttraumatic 
stress disorder both during and after the ICU stay as 
second-order patients. The critical illness and admis-
sion to the ICU are life-threatening events putting the 
whole family on a severe emotional crisis with profound 
changes in family roles and responsibilities [31]. Moreo-
ver, caregiver of CCI patients experiences distress which 
presumably arises from patients’ problem behaviors 
such as negative emotions or pain. Above, family mem-
bers perceive restrictions in social life and personal rec-
reation [32]. The rate of clinically relevant posttraumatic 
stress symptoms in our study was 15.7 % for close fam-
ily members and 14.5 % for CCI patients. This frequency 
is a bit higher than the rate found in a sample of older 
adults seeking medical services in primary health clinics 
(11.1  %) [33] but in line with a former study showing a 
prevalence rate of 14.0 % for family members of patients 
dying at the ICU [13]. Jubran et al. [34] also found a lower 
prevalence rate of 12.0 % for diagnosed PTSD in patients 
surviving weaning from prolonged mechanical ventila-
tion. Lower prevalence rates in the present study contra-
dict higher prevalence rates in former studies [e.g., 4–6, 
11]. This might be justified by differences in the applied 
methods and cutoffs to assess posttraumatic stress. For 
instance, the lowest prevalence rates of PTSD have been 
found in studies using self-report symptom checklists as 
item mapping approach based on DSM-IV criteria for 
PTSD [13, 35]. Moreover, higher prevalence rates were 
more common in homogeneous sample of spouses than 
other kinship relations [e.g., 11, 14]. In contrast, other 
studies also comprising nonspousal family members, 
patient’s next of kins or designated power of attorney 
for healthcare even found higher rates of posttraumatic 
stress [4–6, 36]. Thus, the specific characteristics of the 
respective study samples might have played a major role. 
Former studies could show highest prevalence rates in 
family members whose relative died in the ICU and who 
shared in end-of-life decisions [5, 12, 37]. In the present 
study, only CCI patients who survived the follow-up 
period were included. Moreover, former studies could 
approve younger age as significant predictor of post-ICU 
posttraumatic stress. Following, lower prevalence rates 
in the present study might be ascribed to older age since 
nearly 50 % of the family members were aged 60 years or 
older [37, 38].
The present study could confirm a negative associa-
tion between posttraumatic stress and HRQL in both 
CCI patients and their close family member after inten-
sive care [11]. Our results are also in line with the study 
by Chung et al. [39] showing a significant actor effect for 
depressive and anxiety symptoms on quality of life in 
both patients with heart failure and their spouses. The 
increased and ongoing need for care during the post-
acute recovery phase demands close interactions between 
patients and their family members. This launches a con-
tagious process of emotional transmission leading to the 
induction of feelings of empathy in the members of the 
dyad. Consequently, a patient’s HRQL can be affected not 
only by his/her own mental health status (actor effect) 
but also by their respective family member’s one (part-
ner effect) [11]. In the present study, no partner effects 
could be shown. Also former studies could not con-
sistently reveal partner effects. Chung et  al. [39] could 
only show partner effects for spouses of patients with 
heart failure. Those spouses with high depressive/anxi-
ety symptoms negatively impacted the quality of life in 
the respective patients. Rosendahl et  al. [11] could only 
show partner effects for posttraumatic stress symptoms 
of patients surviving severe sepsis on their spouses’ men-
tal HRQL. Another study in cancer patients showed a 
transmission of emotional stress only from male patients 
to their female partners [40]. A possible explanation of 
the missing partner effects for the present study might be 
the inclusion of a heterogeneous sample of both spouses 
and other family members (sister, daughter, son, etc.). 
Moreover, the EQ-5D-3L is not sufficiently sensitive for 
the assessment of the mental component of HRQL or a 
differential representation of social and emotional role 
functioning which might be disturbed in family members 
of CCI patients.
Another influential factor displays the time frame for 
the assessment of posttraumatic stress symptoms in CCI 
patients and their close family members. Former studies 
have shown the highest prevalence rates for posttrau-
matic stress symptoms associated with a moderate to 
major risk of PTSD 3 months [e.g., 5, 7, 10] and 6 months 
[e.g., 6] following ICU discharge. Findings even suggest 
that intensity of PTSD symptoms declines in the follow-
up of the ICU experience [7] and there is a considerable 
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rate showing recovery with decreasing PTSD symptoms 
post-ICU [41]. However, in the present study family 
members’ posttraumatic stress could be significantly pre-
dicted by the time following ICU discharge. Since illness-
associated morbidity in this particular sample of CCI 
patients persists for years, it is well known that several 
months after ICU discharge the physical and emotional 
burden of disease endures in these patients and their 
family [2]. CCI patients exhibit an increased hospital 
lethality of about 50 % and a 1-year survival rate of only 
25 % [42, 43]. Following, the patient’s hospital discharge 
does not resolve psychological stress for the family sys-
tem. Hospital readmissions and the development of new 
or worsening impairments in physical, cognitive or men-
tal health status [30] expose the family members to a 
chronic state of psychological arousal. Thus, vulnerability 
for clinically relevant symptoms of posttraumatic stress is 
increased even in the follow-up after ICU discharge. This 
finding is further corroborated by a considerable rate of 
delayed onset or chronic/persistent course of PTSD dur-
ing longer follow-up periods in the aftermath of ICU stay 
[41, 44].
Another major finding of the present study is the pre-
diction of HRQL in family members of CCI patients by 
the patients’ acute posttraumatic stress at ICU. To the 
best of our knowledge, this is the first study prospec-
tively assessing patient-related characteristics and asso-
ciating them with HRQL in close family members of 
CCI patients. The intensity of acute posttraumatic stress 
experienced by CCI patients within 1  month following 
transfer from acute care hospital mirrors the severity 
of the traumatic event the patients were exposed to and 
the acute psychological reactions in the ICU (e.g., agita-
tion, extreme fear, early intrusive memories, delirious 
symptoms, mood disturbance) putting those patients 
at increased risk of persistent or delayed PTSD in the 
follow-up [45]. Following, the more distressed and emo-
tionally aroused patients are during ICU stay the more 
they impact their close family members’ emotional as 
well as physical well-being. This could be shown in the 
present study by a, although small, but significantly posi-
tive correlation between posttraumatic stress in CCI 
patients and their close family member [see also 46]. 
Furthermore and up to a certain extent, the present 
finding could be corroborated by a study showing an 
association between psychological distress in patients 
2  weeks after ICU discharge and PTSD scores in their 
close family members at 6-month follow-up [6]. Another 
predictor of family members’ posttraumatic stress was 
the satisfaction with the relationship. This family-related 
factor turned out to be protective and might moderate 
the relationship between emotional distress and quality 
of life [39].
We could not find a significant effect of the severity of 
illness, the length of ICU stay, family member’s age and 
gender. This is in line with existing findings [e.g., 11, 47] 
but on the other hand contradicts results showing a sig-
nificant impact of caregivers’ sex and length of ICU stay 
[48]. Jones et al. [6] did not find any association between 
the family members’ posttraumatic stress and demo-
graphic characteristics related to the patient’s ICU stay 
which confirms our findings. Above, sepsis has not been 
consistently elucidated as significant risk factor for post-
ICU psychological morbidity in patients and their family 
members [17, 49–51]. The present findings confirm lower 
HRQL in women and participants of older age. This has 
been already shown in former studies [e.g., 23].
For the present study, some methodological shortcom-
ings should be addressed. First, for the assessment of post-
traumatic stress disorder a self-report measure (PTSS-10) 
instead of a clinician administered structured diagnostic 
interview was applied. The PTSS-10 is based on subjec-
tively reported symptom intensities. Thus, a potential 
overestimation of the frequency of posttraumatic stress 
might have occurred. Above, the PTSS-10 has some limita-
tions since it is based on DSM-III criteria, items on numb-
ing or flashbacks are missing and only one item assesses 
avoidance. Future study should rather use the PTSS-14 
[52] as extended version for a more accurate assessment of 
posttraumatic symptomatology. Second, the recruitment 
of family members by phone contact might have been 
prone to socially desirable answers and bias. Third, since 
the nature of the present study design is, although nested 
within a prospective study, rather observational and cross-
sectional, no causal interference is possible. There is no 
information about posttraumatic stress in close family 
members of CCI patients at different time points following 
ICU discharge. Also, there is no information concerning 
the number of family members demanding psychological 
support or having been treated for their PTSD. Fourth, 
longitudinal and multicenter trials are needed and should 
focus on the long-term course of physical and mental 
health in patient–family member dyads after critical ill-
ness taking into account salutogenetic aspects of dyadic 
dynamics. Above, future studies should address the effec-
tiveness of interventions (e.g., realization of the recom-
mendations suggested in the pain, agitation and delirium 
clinical practice guidelines, establishment of Critical Care 
Recovery Centers (CCRC) [53]; family-centered interven-
tions improve dyadic coping strategies [8]) in preventing 
post-intensive care syndrome, enhancing post-critical ill-
ness rehabilitation and improving quality of life in patients 
and their families after the ICU experience [3]. Addition-
ally, future research should address the impact the family 
members’ PTSD might have on the dyadic relationship and 
the CCI patients’ recovery process. Moreover, the patients’ 
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family history of PTSD should be more closely focused 
on in order to identify genetic or sociological risk factors 
allowing targeted interventions in a risk population. With 
the aim to launch preventive interventions for effective 
care of clinically relevant PTSD in close family members of 
CCI patients, the early ascertainment of patient- as well as 
family-related risk factors and diagnostic markers for post-
traumatic stress in close family members of CCI patients is 
highly warranted.
Conclusions
There is a considerable rate of clinically relevant post-
traumatic stress symptoms and significantly diminished 
HRQL in close family members of CCI patients following 
ICU stay. Close family members of CCI patients display 
second-order patients which also suffer from impaired 
mental and physical long-term sequelae following CCI 
and intensive care. We suggest a routine assessment of 
patient- and family-related risk factors while the chroni-
cally critically ill patient is in the ICU and up to 6 months 
following discharge from ICU at acute care hospital. 
Posttraumatic stress and quality of life should be ascer-
tained at regular intervals starting at ICU admission and 
being followed up at least 6 months post-ICU.
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